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KNOVV1.lIIME lLtSEl) SYSTEhlS:

FRONI PROCESS CONTRO1. TO POLICY ANALYSIS

John G. Nliirinuzzi

lxx Alamos N:~[ional Laboratory
MlElZ-?. hlS J580

Los Aklmos, NM 87545

Ahstrucl

L-OSAlamos has hccn pursuing

the use of Knowledge lkcd Systems
for mi.my years. These systems ilrc

alrrently being used 10 supper!

~)rojccts that rmgc across many

product ion and operations areas. Ily

investing time and money in pcop]c

:IIMI equ ipmcnt, Los Alamos hus

dcvclopcd onc of the strongest

krmwlcdgc bd:;cd systems capabilities

within the DOE

Stilff of 1..OSAI;III1OS”

h4ccluinic:il & Eltxtronic llnginccring

I)ivisi(m :irc usi:lg these knowledge

systems to incrcasc c;lpahility,

I’r(ductivity nnd c(mlpctitivcncss in

:Irc:is of Ill:lllllf:lct[irillg quulity control.

Ith)tics. prxxcss control, I)lant dcsigl]

:111(Inuln:lgcnwnt dccisi(~n slllymrt.

Ibis lx:;wr (Icscrilws sonw (~1’ these

l)r(~jcds illlll ;Isst)c.i;ltcd lL’C!lll;Cill

I)rogr;llll ;Ilylro:lclws,

:l(. (.(llll~li:lll tll(’t~ts, 111’n~’lils :ltl~.1flltllrc

!’.();11s.

wide vmicty of pr:ljccts. 1.os AINmos

has investd many yc:lrs and nlilliolls

of dollars in developing one of lhc

strongest krwwlcdgc Ixmxl syslcrns

coptibilltics within the Dqmrtmcnt of

EllcrbT. In the !knsors, Sys[crn$ :iml

Robotics Group of Los Al:Im(N’

Mcchanicd arid Dkctronic

Engineering T)ivision, wc :trc using this

[cchnology to Stip])ort Inany diverse

projects.



1.os AI:UNOS’ ;Ipplictitio[ls of KWYin
this p:ipcr.

Kl\S. CONVENTloNAi.

COMPUTING. AND IILJSINESS
SO1.UTIONS

KM compuling is firmly bmcd

upon mainstream computing and USC:

every conventional c:lp:lbility ilV:~il:lblC.

KBS computing is different in that it

~’mphasizcs the devclq~mcnt of

slwcific clcmcnls of computing 10 nlccl

the ch:illcngc of modeling and

c:ipturing knmvlcdgc nnd intelligcmw.

For cx:lnll~lc, Iwcdlisc hum:IIl

intclligcmw lends tfl dcul with n:llur:ll

I;ingu:lgd and fuzzy, conlrwliclory” :Inll

incoml~lctc knowledge, KIIS
compiling cm~lh:lsizcs Synll>olic

lwmlmting Ixisc(l upon il:lturdl

l: InguNgc :1s opp(md to numeric

coml)uting. II illS() cnll)husizcs

IIICII1(NIS dlld to(JIS 111;11illl(~W f[~r

il]cx:lc[ in fcrcncc, incrcnwlll;d

(1~’fi[liliotl nnd lcsl of m(dL*ls, r:ll)i(l

l~r(ltotyl)il]g ;Illd easy nl:iitltcmlncc of

l)rogrumsm (Wj~’ct ( h“iclltcd

l’r(~gr:llll[llillg, ru[c Imscd infcrclwillg,

(’ASI ( :111(1!l;lt~lr:ll l:lng~lq~~--likc

i[ltvrl’:iucs :Irc cxumI)lL*s of slid I()()ls

which wt’rt’ 11~’:lvily cllllJll;lsi7~*tl hy tlw

KIH colnllluni[y ill Ilw scvcnli::s ;Intl

cigll[ic’k ‘1’lk’sc tools” :Irc m)w l’ill~lillg

tll~’ir \Vil~ into 111~’ txmlttl~’r(:i;ll

Ill:lillslr(’;ltil,

rcguldl ions ;I:ul cc~)nolllic’s as well :1s

technic:ll and ~)roduclion ~J]k>rnti~)ns.

lJsing these tools, n business is lIcIIcr

ahlc to ~ln(icrsland, :In:ilyzc, pl;ln :lntl

control ils Mivilics. r~.N:IIl@cs Oi

some ongoing pr(~jccts ilt 1.OS AI:II]KK

will hclp”illLlstr:ltc the clt’mcl~ts 01 KIN

and lhcir USCS.



Iwlicvc will Iw inexpensive :111(I
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Anulysis Autt}mutit)n (CA/\) program

is to develop a robotic” cll:lr:lclc riz:ll ioIl

sJIstcm 111:).1 is intclligcn[ cn(mgh to

~unction continuously willmut human

intcmcnlioll. f.’lmracteriz:lt ion here

refers 10 lhc chemictil tcsls a chcnlisl

nlight perform to delcrminc wh:il

con[:inlin:lnts exist ill an cnvironmcnldl

s:Iml)lc. A robot chemist might

lwrform tasks s[]ch w+“weigh snrnplc,”

“dissolve,’” “cxt ract ,“ scp;ir; ite,”

“lnu;lsurc,” ;IIILI “inlcr]~rct rcs[llls”.

The KIN is built aI :1\’cry high. gcn~’ric
lc\cl of knowledge ;IIILI olwr;ltion 10

:Illow it h) control csisling and flll[[rc

sl .hls.

I;NVIRONMIINTA1. \~ASTlt

MANAGEM~.NT OPIIRA’I’IONS”
[Jcp:lrtmcnt Of Energy (1)01{)

Licilitics gcncrdtc significant qtldlltitics

of Iniscci w:lslcs, consisting of

rtidi(mclivc nlutcri:lls Illixcd ~vilh otll~’r

hnzard(ws suhstanccs. over Ihc yc:Irs

more thilll 49 D(JF. sites ;lrt~~llld Illc

omntry Imvc gcncr:ilc’d sullst:ln[i:ll

invcnlorics of sLIch w;lstcs, nnd m[lr~’

arc :Iccllnlllldting. ‘I”IIc lXIF. is

rc~luircd to mnqc II IL’sc r:ldi(vlclivc

wwslcs in conll~li:llwc \villl [1S

I;llt’iro[l[llcllt:ll l’r(}[~~cti~~n Agctllsy

([;I’A) rl:gul:{[ions. AI I)rcsc[lt, IX )I;

I:l(mksllw t~’cllll(~lty,ic$s :I[ld tlw IILsc1~lL*tl

:rc’alm(’nt c;lp:k’ilic’s for n):lndging

SOIIIC of the I;I)A rcgIIl:I[c(l \\’:\\[L-S.

IN )1~ hm cst;ll~lisll~~(l H hlis~~d 1.(NV

I ,1’WI W;lsluIll”ogl”;llll 10 lily Illc’

louldntio Il” for Ill:III:I~I,c’IllL’111 or \\I; Isl Ls

ol)cr;ltiolls” it] cx)lllllli;llll”c willl IN )1{

:Iml I;I’A rcg[ll;l[i(~lls.



Ioc:il in”.crcs[s und yell Imvc a very

difficu] I management t:isk. ~\dd

chunging :lnd evolving nation:{l policy

:111(] bUd~Ct S to 11]1 tlli S ~12d yell h:lVC ~

scvcrc C;ISC of information ovcrloau.

‘1’0 help support DOE clccision

making, MEE-3 has built ti prototype

K13S tha: can deal with many of these

Im)hlcms. ‘l-his KBS is tin in[cr:~ctivc,

cxpcrl ICVCI information systcm lh:lt

integrates much of the complex

illf(lrnl:ltion rncntioncd dmvc inlo an

easily mtiint:linable and ustihle,

“inlclligcn[”, business decision supl~t~rl

systcm. As a dcnmns[ra~it)n prototype,

[he KIIS is Iimitcd in i[s kmvtvlcdgc :.~n(l

sc~)pc, bul, il 11;1sulrcm.ly dcnlonslr:ltcll

m:iny of lhc kcy func[ions nccdu! in :i

I:lrgcr (~pcr:llion:il syslcnl. ‘l”hc syslcm

is designed to he usml hy noil-

c(mlpuwr cxlwrls illl(l will run on :1 1’(’

c[)nllmlcr.

il” antilysis sinll]la lions 10 cml)lc hctl~’r

progr;lrn definition, undcrst:lnding :Ind

evalllalion of allcrnalivc (jpcr:l[ion

strntcgics.

~ACIl,lTY DESIGN AND (.;ON’I’K(}I,

Onc or our most :Inlbi[ious

projects is to usc a KIM to help define,

design id cvcn[u:itly conln)l n rn:lj(~r

$150 million dollar w:lstc trc;itmcnt
facility. This R;dioxtive 1.iquid
Wustc Trc:llmcnt T:dcilily (R1.WI.l:) is

currently in its conccp[u:il Acsign st;lgc,

Initi:ll Pdcility skctchcs :Ind I;lyouls

Imcd upon prclimin:lry Icchnic;ll

sludics have been o)nlplctc’d. ITtlrtlkir

dc[inition, design, constrt]cli(~ll :IIId



.

cap:ihility, pcrforrmncc un(l economics

()( construction find opcrution. we will

:lIs() be nble to project what will

Ilappen if cqu pmcnt and tcchnol(~gy is

limited or improved. As our

knowldge of process options and costs

improves, [k system will help Lis to

unkrsttmd the ef(ccts on operations of

shifts in budgets, policies and

rcgulatioris. Of equ:ll importance, as

[his 1001 helps us define and optimim

[Iw sa)pc illld fc;lsibili[y of the wuste

lrcatmcnt filcilily, Ihe 1001” will also

significantly help us to cxpl;lin dnd

justify our Icuhnicul and progr:lm

decision process.

CONCIJ.ISION
Modern knowledge Imcd

systems are cap;lblc of very high Icwls

of rn(dcling, sirnul:lli~~n ;InLl process

control. Cf)mplcx Imsincss problems,

ranging from manufacturing q~l:llily

control 10 policy :lmllysis, cdn bc

dddrcsscd using these mcllltds. ‘l”hcsc

systems c;ln dc:ll w’ith :Ilwtr:lcliom,

cf~nlplcsilyq ;Ind imprccisc :In(l cw)!ving

knowledge. ‘1’hcy :Ils(l cutl nlt)nilor,

di:lgnosc illld control ct~lll]ll~’x
m:lnufilcturing proctsscs :~t I]igllly

in[clligcnl Icvcls of (qwr:ll ion.


